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Process of and Tool for &paii£iig Tube End» 
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Babcock ft ^ujooL LnixiED, a 
Dompflnya of Saboock Bouse^ Faning*- 
thm Stttd^ txtxion^ S.C4^ do baAj dedate 
the jgypnttanj (CoamBmicdtcd by Dbutschb 
BABGOGK & WILCQr Dabsffkbsselweskb 
A/G^ a Gennan OHxq^2iy> ttf OhcrhinTfifrns^ 
R hhd a ndj Gcodxb^), iox fidudi to {nay dbat 
a patent may be gtu^ed <p 118, aiid m& sxie^^ 
by "viuch it is to be petfozmed to be pardco- 
ioiy desOcBxd in mai by tiie ^oficnriog 
xcent:-^ 

Utt ptescct iuveuUuu xdates to a process 
of aod tool for fapanding tdbe cods, epj^So-. 
flbk lor cxaoKpfe to ibe attadmleqt o< mter 
tubes ID tlie steam and •water dicm cf a water 
tobeboQcr. 

It is oHnmon praodoe to aecare Ae ends 
of water tiAes to a bdkr .dnmi bv fitting 
eadi td)e cod wUm a tEte iK)te ia tne dc^ 
and diot cmqndfag plastically tbe tdbe end 
the ti»e bok^ so itmains fiimly 
fa caiOM 'widk die %rBft of tile fafite pnn^ 
a flnid-tigjit foint. In <Hder to improve ibe 
xcsistmce to tbe ^lendeecy of the tdbe^ vdun 
die boScir is hi use, to |^ out <tf ibe dnbi^ 
4be part of die tdbe fttO|6Cting into tbe 
is often beOedout^ 

Several different mediods of obtaimng dbe 
desired espansiaa ii8:ve Ixeo used Accx»ding 
to one mcdiod^ a toed Is used yAiA iodbdcs 
a cQidcal saandrei lAraot wfakb axe spaced 
three oorrcspondbxis tapered roQeoSy tbe tod 
being inserted in ]iAe end to be expanded 
^riA die airia of ibe inandxci oo-a^M mtfa ^ 
tdse end and tbe.mandrd being fed Into tbe 
tabe iodBpemica^ cf ibe zoSleis ao tbat ibe 
roQos are displaced o mwardl y into ccHitaot 
!widi the inner smface of the tobeu Tbe man- 
drd is dien contmnoo^y rotated and tbe rx^ 
krs ore fosced ontnaidly to en)and ibe tcte 
end and at the same tme roll progxtsssively 
round and into ^ tdbe. It has been found 
diat^idi tiiis xn^faod of GspmSxis diereis a 
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tendency for eadi pomt <^ tbe trfce vaO, after 
tsxh pffiisage of a lotter has caused an expan- 
sion, to apiing bade elasticaBy and tbncby 
tonsiderdjty redooe die oaotsa pressure be- 



tween die u&e wall sidtbe'VBfl of d^ tid>c 
bole. iPotdiesnore^ tbe stzuctute of tbe isAt 
nxtal is affrctpdj die meial beoQadngbardened 
by the alternating load: 

Axxoxdbig to a second ratl^r BBnUar 
mediod, tiie tdbe is expanded by a tool liaving 
a tEf>ered mandrel and xoSeiB in (wbich tbae 
nxandicl aod the ro&xs rotate and move oiA*- 
WBsfly towards tiie end die tdbe dunng. 
tiae expanding opqation 
' Aooofdmg to a diitd medbod^ a wmbd 
iritfa a *waddng sm&ce having a' diameter 
di^y gmter than ^ inride disoieta 
tidie is driiveft bito the <iibe cod, ao eroandiog 
tile tube as it moves into it Tlda simbd baa 
certain p mct i d al difi&coittes vdxa ^^lttd^^ 
long dms nAxs, vridcb tend to b^Uei^ andi. 
(be removal id die mandrri from jdic. l££e« 
after tlie csq)andiQg q^emkai often g^ mocb 
trodde. _ -t: 

Anf dbjca of die intsent 
providon of an In q uuv ed meftoST^ 
for expanding ti^ ends, 

Tbe invetttion inchides tbe process fo^-Ack 
secodng of a tt&e widdn a tit>e.|SCriQ 
a tube plate, vA^sik coaxptises ei^iimfing' a 
part of die tdbe baJx> &M4^ casmoT'i^ 
the m& <^ tbe tube b^e by idie forcSIe 
puffing-out of a tAt cmandtng Je^inbct' 
d^ou^ tbe said part of lite tai£ end ami 
rinudtaneoosly as a conseqaence <tf (he poOlng- 
out cfEecdngbeiHii^of diemoudiof diefiee 
cod of die t2&e into contact widi the face 
of dietiAeplate. 

Hie invendost also faichides a tdb^ end ex- 
panding tod suitable for tbe expandmg of a 
uibe end ^tbin a tube iide in a ti^ plate 
in which wididrarwal m^ms aie provided for 
tbe forc3>k piding^mt from ^T>m<V tbe tiibe 
cod of tube espandmg means adapted during 
witlKbrsfwai to expand dse part of die tiibe 
widiin die tube bde, snd d^ widHhuwa l 
means axe arranged during witbdrawd to 
operate beUmg nsoans ^ch effect bdling of 
die free end <tf tbe ti±e. 

Tbt inventioq wili now be .descxB>ed, by 
wagr of example' with r efer ence to tbe vxtrnt- 
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^diidi: — 

Figure 1 is a secdozzal ode delation of the 
towBzd Old cnl:^ of a tool fm- rrpnr&mg and 
5 hd^Dg tobe eods attained to opeiate an a 
tahc end ^at extends l±xaa^ a xx&t pia^ 
and 

Flgme 2 is a yic^ ^aoSax to Figme 1 hat 
widi die vuddiig parts in a dijSiaent operat- 
ic ing poaidtHi* 

In <)3e drsffings, a tiibe 1 extends dminglL 
a tii3eltde2 in a ti&e date 3- ^ndi iHs inner 
Gid 4 psoiectii^ beyond die inner &ce 5 of 
die txibe pSate to a disrance eqoal to about 
15 twice die vdi}iicfcness<tf^td2e. The to(^ 
indicated gcnrratly hy 10^ indndes a fiuwud 
bo^ part 11 tnmhmtmg in a tonng amface 
12 "ffMcfa^ whtt ^ snamise is in nse, b hdd 
fbanfy against ihc part of tsAsc plate inner 
20 face 5 ^rUcfa snrronods the tobe end 4. A 
mandrel 14 monnted in "die bodf part 11 cx* 
tcods exsafy b^^ond die hearing saxSoot 12 
and at the commencement of die expaiufing 
cperatkai lies in tlie imti4 position shorn 
25 - in ^Figme 1 in viiidi it esteods in&> tiie 
1 00 a pote beyond die tdbe ]dat)e 3^. At hs 
inwaxd or forward cxid ibc mandrel 14 is 
fiiuxned inidi an enlarj^xDeot <a head 15 ad- 
Jfming a Pttt 16 diat ti^exB reanTaxdl^ to a 
' BVV.H^fiQdckal part 17 hcymd vAaxh a wt 18 
. .. -•i^S^--the- mandrd is scxev^-docaded into an 
' ;^pexating rod 19 ^Thkh is dn^iled to die pis- 
'.zripn of an ixTdianfic power -dence {not shown). 
'i.rArjzSf^^P^ of foor ocBinlenientBry expandhig 
35 . ncnd)ers 21 ate g j idwfr moomed cai - ds 
; i.^lfl9>eced mandiel part 16 and ^ mov ed 
.j^b^ig^^Sbt^di^ip^ positkm shown xn Figure 2> 
. /^/lor^^i^ch fllfeifd parts d iexeof ifozm a coan- . 
...J:^rpiffiQe ci^andfaig sorfaoe 22» to 

40:^ jBEaggexed pontkn abovn m IRgove 1 in 

^ifhj cii o ne oj^Mised judr cf . the men^bers 21 

. .is^cffi et xearTO«% dP ^ odier pair co diat 
il^^ATOaU tadins ol each meooto is reduced. 

1^ fonr mcmtos 21 m hdd togedier aod 
45 tb tSe mandidl by n heiiOBl spdng 24 diat 
ciHiiitlfs part"q^indTical aecrions 25 it die 
ifonr members. 

Slidahly snoonted <m. die oihiddcd part 
17 of liie maodrd is a movable stop 30 hi 
50 the fomi of a lei^dL teviog a cpadri^ 
rearward pordon 31 which is a sBdmg £t on 
the manmxi part 17 and a flared forward 
part 32 of sac& diameter at its f<xmid end 
that it engaged the two reaandst ezpaoding 
55 membocs 21 wiien th^ aie at die rearward 
end of tiie t^>ered part 16 . of die mandxei. 
Seemed to d^ rearward end of die portion 
31 is n boss 33^ formed widi a dzctanfeien- 
tfany extending radial dionlder 34 diat faces 
60 zeai^?ard]y of the mandrcL Momited on ^ 
body part H se catch means in the foim 
of fonr phmgers snch as die phmgers 36 so 
arranged as to be sKdaUe radta% tand being 
biassed hrwardiy by cpnngs 9och as 
55 cpdnp 37. These {dnngas ore srrai^ 



to engage die boss 33 and axe eo 
sb^ied at dietr mward ends that they 
restrain rearward movement cf the slraixldcr ' 
34 pa^ tiie i^migexs cnjy untfi die axial fmce 
on dft stop 30 exceeds some predetemdned 70 
TBlne. 

Also momited on die body part 11 la a 
dicnlar row of ei^ tsibt tod bdling ele* 
ments 40 so guided in the body pan 11 as 
to be cqjable .af radial movement <^ mid 75 
bdassed by ^^nings snch as firings 41 inwardly 
into engagement with tiie stop 30. The imier 
ride of each element 40 is provi^ wift an 
t prf*! jnp d smfaoe 42 jnp^^ni *'n^**^ y to the 
flared &rwaxd part 32 of die scop 30 so diat 80 
as tibe part 32 moves re arwardly past die ele- 
ments 40 th^ aie moved outwazds in a radial 
direcdon. Esdi rlfment 40 h fmmed widi a 
forward^ fTrtendnig tnngne 44 arzangied to 
extend wltidn the tnbe end 4 but of sudi 85 
lengdi tiiat its forward end is ^>aoed from 
die tidse plate face 5 by a.distanoe soinewliat 
greater than the tfaidcness of tlie wall of die. 
tttbel. 

To cany oat tiie expanding operation, the 90 
tool 10. is bnnight ioto position oppodte die 
tnbe end to be expanded and t£e mandrel 
14 inserted inCD die tnbe to tis po^on shown 
hi 3^gare 1, so dutt the benmg sorfoce 12 
enga^ ilie tnbe plats fact 5, dio atop 30 95 
bemg set with its ahookier 34 fdrwan% of- 
die {rfm^goa 36^ liie expanding members 21 
bdogtof^Eods die rearward end of the t^ieted 
part 16 of die maodrel 14 and list rearmost 
pair of the members 21 bebg b ocmtacc widi 100 . . 
the forward end of ilie 8top-30. 

The mandrd 14 is now drawn rearwardly 
dnoogh dK to6L body , part 11 by operation 
of die hydradic power device so liiat tiie ex- 
p<w>H^g members 21^ which are 
axial .movement with the mandrd 14 by die 
stop 30^ are caused to move ontwardSy into 
contact widi and to espmd tiie part ot tnbe 
1 which lies hnmediatdy outside die <nbe 
plate 3. As dns takes I^ace die forward pair 110 
lof the men^sos 21 move st^Jtfly rearwardly 
hxfio a£lgpment widi ahe (tthor pair of the memr. 
bers2L 

Ocoe the head 15 of the mandrel 14 comes 
intD contact with the expan(&ig men^)eis 21 115 
fcioe is transniittied dire(^ from 1^ 
to the stop, which is coosed tn move in a rear'- 
ward dinb^icoi so diat the phmgets 36 of die 
catch means ride over the shoulder 34. The 
expandmg manbas 21 and the zKPP 30'moTe 120 
rearwardly with llie nuoidzcL die members 21 
efifecdng progress expmidhiff of the part of ' 
the tnbe 1 whidi Bes widdn me tube ptoe 3. 

As tiie mc m beis 21 approadi die inner face 
5 of die tribe pkfe 3 the flared part 32 <t US 
the stop member 30 engages die ifffihif d snr* 
faces 42 xxptm die eigjxt bellhig de mentB 40 
and causes diose dements to move outwardly 
TBdialfy so that ^eir tangoes 44 enga^ and 
ben outwanBy die pro}eaing inner end 4 of 130 



Sest Available Copy 



tiit nAe 1. This bdMng operatktti ends whco 
the ti&e qparrHng smsbcc 22 ggnes imp coa- 
tact with Ac forward fjart of ^ sorfacts 42, 

Khtive to ^ tool 10 is fro^Tcfy d iff h rf 

Tie tod 10 as new xemq^ed ficcan Ae 
fioisltti tribe, the CDfisdrei retmxKd sd its foz^ 
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^ end cngagDog demeno <i)rii!ch etc 
^J«cd to cmt za&lfy oatmtdiy. 1900 
TOOdiawal cxE the «Dbe ezpcsdioe 
so effect hcffiogrf the tie cncC . 

♦v^tDd as daimed b dsfai 3*, wherein 
tte tid>e cqwuiding nscans farinfe a phndi^ 
erf e:q)aniiig nra*eis ftted ribout the peri- 



ward ti«rfrin« ^r;^ Jll^^ ^ o^wuufflg nCTK«s i«fied tfbout the peri- 

«wa josi^ iflie tiAe c^>andsig ejeaieots phery of a tapered part of the fcacA a 
21 slid Otm the taoered oart 16 m iW «a^2TiJ^T^ ^ « a 



21 did a tMig the tapmd part 16 to ^ 
mrwani poaidofB^ and the stop 30 lestared 
to Its Coxwatd poHtiaiL Tie tool may the© 
be implied to the next ttfte ^ be c:g>anded:. 

lae flmchme eksonbed is admtcd to act 
mwm a presdected die of tAe, ^ ^tencter 
Qt tte cayandtpg sarfnoe 22 betug i^ipio- 
pilattfy xxiated to ^ iotmal dimxitar of Ae 
tid)el If desized dse he^ 15 of tl^ maokd 
0^ be made adMaUe sxiaHi^ the moifol 
14;fcAmseggesBS>«teyad4rtgdty 8&mtW 
mifTtaamt of «p>ti^^ mecnbcis^^d9gi 
<tf the tqpexed pttct of the mandidL to detn^ 
mne the egecttie dimeter of the qgaading 
maxft^dmhig the npandfng cnwatwaj, and 
TO poaMon of Ae stop being adlnstBi^ per- 
mits 'wdatha rf that dfccth^ diamcte 
the head 15 is aziafiy ad^istsS^ It as «W 
t^ons to adopt a pl8taBM% Aqi^ 

de^ f or the eiipen&g neoAea. 
Wfaatwedahnfa:— • 
1. ftpce® for Ae seomh^ of s 1^ end 



nmodtej 'which is msetttHe wdaDy into die 
be apamlpd and fonns part of ihe 
wxttp awa} m cansy atop meaiB eic ananged 
to He wMm the tbbc to be A «£i^,| ^tf n | ^ 
focwa ni isitisl DositkBi, cattji means ate' 
arranged to iwtratoooftwaxdnsDvanait of tiic 
€^ mttns fciBtt 4e fadtid poshion ndess 
th ecywttd fa ice on the stop means emeds 
a p grrtrtfi i Hiiicd Tsfa^ Ae^op means bdog 
anmgert to icstxsfai ontwud axial movement 
of ibe said membeo npon ootwaid nuiu qin ^ ^ 
the mandrel taiy trntK Ae f ooce exerted 
exceeds the piedetemdmd Tafasc^ and^ tt±ie 
«d qg^ gjPg ^pcnti ne etmqged &a en- 
gW ^^ ^ t byi indined sufooes on Ae stop 
«neaM^jher*f iqpto the mah^ 
cq wiriing m ans snd dais die itc^ means in 
an oufwanl dhcctkni timmgli an mpx e miate 
^Ustmeeti^Qfd^ 



Md^ht ocnxtact widi the waH of the tube 
hole by the forcftfc poBlng-oat cf a tdbe ex- 
pmdiag meofter die saU part of 

tte^ and dmnhaneon^ as X amsecpenoe 
rf^ poBbg^ cffectiis beffing of Ae 
oMmm of the fiee end of Ae ti&e into ooor 
tact wiA Ae isoe of die tobe phte. 

2. A tiAe end espandbg tool sdtabfe for 
pB cipasdng cf a tdbe end wiAhk a^ 
hole hi a tdbe phte, wheidn wiAdrawd nseans 
are morided for die foocBiie pidisQs^<Hit from 
ioridt the tribe end of tribe 



rfjhe ^ iinilm the tiAe hofci and the Mamf ia ^bmt b^^TaoooalSS 

flvflttrtiMM 



vrttiidzawd means are atrai^ed dwrfng ^irUt^ 
dzawal to c»ecate bcSmg means wUcK effect 
bcffii^ of Ifae free cad of die tribes 
.3. A tod as daimed hi Clahn 2, infaecdn 
the bcQing means oooofnise a CBtcolar mr of 



diwiugs. 
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Jto is engaged wd Wled ont by 

22M^^P?^.?I«^<?^_^««» tact ^ de tapeztd part ot Ac mandndM^ 



iS» *A tool as daSnetThi Oaim 4 or Gb&n 
5, n^reb a fitm provided on Ae mandid is 
adqrted by Hmhang moremcnt of Ae expands, 
ing mend>eis axiafiy of tiie tapered paix of 
Ae m aafad to detennme d)e cSecdve dla- 
nBctcr of ibt enfflisWiig menixxs dmfng the 
o pfttdmg opcM ithH iy nd Ae pos^hai of the 
stop is adjmmbie to peoidc 'vriatioo of dtat 
elective dlasEeter* . ' 

7. A tnbe emi expaiwHng tool axian^ and 
ad^ted to qwate sribstandi^ as described 
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